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We aim to investigate the relationship between radio jet activity on parsec-scales
and the characteristics of both the bright active galactic nuclei (AGN) and their
broad line regions (BLR). For this purpose, we combine 2cm VLBAa observations of
AGN with their optical spectral observations. This would enable us to investigate
the optical spectra of a set of 172 relativistically beamed, flat-spectrum AGN with
the nuclear disk oriented near to the plane of sky. Here, we present first results
from optical spectroscopic observations of the brightest AGN from the 2 cm VLBA
survey, and show a diversity of their spectral morphologies.
The sample and motivations. We intend to combine high-frequency
observations of AGN with their optical spectral observations to study in-
terconnections between the parsec-scale radio jet properties, central black
holes and their optical environments. For this purpose, we use the sample
of compact radio sources observed at 15 GHz (2 cm) with the VLBAa. Over
170 sources have been observed since 1994 (see [1,2] for selection criteria
and other details). All AGN are radio loud and core-dominated. Most
of them possess one-sided jets and superluminal motions on parsec scales.
This can be explained if the jet/counterjet are intrinsically symmetric and
∗On leave from Byurakan Astrophysical Observatory, Byurakan 378433, Armenia
†TGA is grateful to the Alexander von Humboldt Foundation for the award of a Hum-
boldt Post-Doctoral Fellowship. This work partially supported from the CONACyT
research grants 39560-F (Me´xico).
aVery Long Baseline Array
1
November 2, 2018 5:41 WSPC/Trim Size: 9in x 6in for Proceedings arshakian2
2
relativistic: the relativistic Doppler boosting favors the source detection,
appearing those as one-sided jet [3,4], and the small angle between the jet
direction and the line of sight leads to superluminal motions.
Most of the jet viewing angles are small, with a maximum viewing angle
∼ 30◦ for quasars and BL Lacs [5]. It implies that most of relativistically
beamed, flat-spectrum AGN have nuclear disks seen nearly face-on. There-
fore, the combination of 2 cm VLBA observations and optical spectroscopic
observations is important for investigating the spectral properties of AGN,
which are not biased by their orientation.
Our main interests are: (i) to carry out an homogeneous detailed spec-
tral classification of AGN and relate it to their radio spectral/morphology
classification, (ii) to investigate whether the properties of the VLBA jets
relate to the black hole masses, and (iii) to investigate how the jet intrinsic
properties relate to the geometry/kinematics of BLRs.
Spectral observations. We carried out an homogeneous spectral classi-
fication of ∼ 70 AGN from the 2 cm survey, using an intermediate resolu-
tion spectroscopy of optically bright (m < 17.5) AGN on 2m class GHAO
(Cananea, Sonora) and OAN SPM (Baja California) telescopes. The wave-
length coverage ∼3800A˚– 8000A˚, and spectral resolution 12-15A˚ allowed
us to detect a wide range of emission lines going from Hβ to CIV depend-
ing on the redshift of the source. Spectral classification showed diversity
of AGN morphologies: LINERs, Seyfert galaxies, BL Lacs, quasars and
radio galaxies. Based on the NASA Extragalactic Database (NED), within
this sample most of the objects have not a unique and unambiguous clas-
sification. Notice that even using a bright sample of AGN it is common
to find a significative percentage of objects which have been spectroscopi-
cally misidentified [6]. For example, the NED gives different spectral clas-
sifications for 0055+300 (elliptical galaxy, LINER, Sy3b, and Sy1), while
according to our classification it is a red elliptical galaxy.
The detailed results will be published elsewhere.
References
1. K. I. Kellermann et al., AJ, 115, 1295 (1998)
2. J. A. Zensus, E. Ros, K. I. Kellermann et al., AJ, 124, 662 (2002)
3. R. D. Blandford and M. Rees, M., MNRAS, 169, 395 (1974)
4. T. G. Arshakian and M. S. Longair, MNRAS, 311, 846 (1999)
5. M. L. Lister and A. P. Marscher, ApJ, 476, 572 (1997)
6. M. -P. Ve´ron-Cetty, P. Ve´ron and A. C. Goncalves, A&A, 372, 730, (2001)
